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(71) We, IMPERIAL CHEMICAL INDUSTRIES LIMITED, Imperial 
Oienucal House, Millbank, London SW1P 3JF, a British Company, do hereby declare 
the invention, for which we pray that a patent may be granted to us, and the method 
by which it is to be performed, to be particularly described in and by the following 
statement: — & 

The present invention relates to blends of polyamides and polyolefines and is 
particularly concerned with improving the comparability of these types of polymers 

According to the present invention there is provided a composition comprising 
a) at least one polyamide, b) at least one define polymer, c) at least one graft 
copolymer obtained by grafting an unsaturated dicarboxylic acid or the anhydride 
thereof onto an define polymer, and d) at least one compound selected from aromatic 
carboxync ^ acids, , monocarboxylic acids containing at least one —OH group and which 
are capable of forming a ring anhydride, polycarboxylic acids containing not more 
than four carboxyhc acid groups and containing not more than one atom of an 
element other than carbon, hydrogen or oxygen in the molecule and anhydrides of 
such acids wherein 10— 90% of the functions yunues or 
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contained in the add and/or anhydride groups of components c) and d) are present 
in the acid or anhydride component of the graft copolymer c), the quantity of the 
components c) and d) present in the composition is sufficient to provide a total 
amount of the functions 
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in the acid and/or anhydride groups equivalent to those provided by between 0.01 
and 1.0% by weight of maleic anhydride in the composition, the components a) and 
b) are each present in an amount of at least 1% by weight, and when component d) 
is an acid it is present in an amount of not more than the add equivalent of 0.5% 
by weight of maldc acid based on the polyamide content of the composition. 

The term polyamide as used herein refers to the thermoplastic polymers which 
are obtained by polycondensation of diamines with dicarboxylic adds, or self-condensa- 
tion of amino acids or lactams. More particularly it refers to those linear polyamides 
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Conning characteristics and are termed "nylon" Specifically it 

Sl^Sr ad,Pamide (nylon 6:6) 

5 polydodecanolactam > ny J on 6 ) 

polyhexamethylene sebacamide ffl" "A, 
poybexametfayiene isophthalamide 

poyhexamethylene terephthalamide ffi" **> 

pdy-metaxylylene adipamide £ y ° wll 

10 and copolymers thererrom. (nylon MXD:6) 

—hfpSKte JgS Z P*"-*" 1 define monomers and 

butene-1 and Imemylp^ J 2 %SSSVSS^Z£ Pr0Pylene > 
other olefine monomersTpolymeis of oX^fLJ . Wlth "* other or with 
15 25% by weight of edvl^SASSS?^ tteBG< wi * u * » 

or onm^&^T'S ofetels^ ^ ** ™^ «* 

composition. The olefineZlymer cT5~^ ^ " .^^t b) of the 

b) but it is preferred tteu irU «ThL } d no ? '^ntical with that used in 

aad or anhydride may be anvsutewt ™J£Fi I u emylene - ™ unsaturated 
having adhesive prepertieTsuch aTnSdcTaTl^ P -T deS 3 ^Po^er 

A wide range ofa^ids, anhyliS or ^^T^ft^^ ^V^T 
d) of the composition. Thus awmv™™ \vTZT I an be as component 

sat fef .^S-S rST«?tS 
ss&srasEafaj Sara* 
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referred to as 
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include .'those «£S£ B tffc a X "JS^StfS^*" ^ not 

^capable of foiming a rine anhvAMe t£T?? ~~° H ^"P and which are 
^nponent d) of the° com^i^f^^ 3 ^^^ acids used as 
densanon of two moIeculesVo give a laSe S^e ^ by °»- 30 



and 'polydride 23V, which is a dianhydride having the formula 
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The material used as component d) of the composition is preferably stable at 
the processing temperatures used which are typically in the range 150 to 280°C, and 
it is particularly desirable that this should be the case if component d) is an acid 
If components a) and b) of the composition are used alone, mouldings formed of such 5 
a blend have a tendency to debminate. The compositions of the present invention 
show an enhanced compatibility and indeed the addition of component d) to a com- 
position containing components a), b) and c) can give improved properties compared 
to those of the system to which component d) has not been added. 

The components c) and d) are conveniently premixed before they are added to 10 
the other components of the composition. If component b) of the composition is a 
propylene polymer, it is very convenient to use a graft copolymer of maleic anhydride 
anhydric^ polymer m admixture with maleic anhydride and/or phthalic 

It is preferred that from 25 up to 80% of the functions 1 5 

O 

JL 

present in the acid and/or anhydride groups of the components c) and d) are present 
as the acid and/or anhydride component of die graft copolymer c) 
' 20 " a P refef red as P ect of *« Present invention there is provided a composi- 

w Don comprising a) at least one polyamide; b) at least one propylene polymeVor 
copolymer thereof with up to 25% by weight of ethylene c) at least <mf graft co- 
polymer obtained by grafting maleic anhydride onto a propylene polymer or copolymer 
and d) maleic anhydride and/or phthalic anhydride wherein from 25 up to SoTof 
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contained in the anhydride groups of components c) and d) are present in the maleic 
XttZTT ° f SP*. «>P<>lynKr O, L quantity 0 P f *TampSSc) 
f^Jm^m ^^r 0 ". ? "? < ? Bt t0 P rovide a tocd ^ount of anhydride 
in the range 0 01 to U)% by weight of the composition and the components a) and 30 

b) are each present man amount of at least 1% by weight 
^ujTt ^F° ntnXS 3) and b > form me ma > or Proportion of the composition and 

Son ?f^ mp0nen M ^ * Present componentTthfcom- 
posioon. If the polyamide is present as the major component, die added define 
35 P°jymer (component b)) is effective to reduce the mokmre\anLu«ion of the 35 

iff^ Tf^, fl c exibilit y and 0' mcreaS^e top^enl^ 

the polyamide. If the olefine polymer is the major component, the aXl^oSde 

of Ae^yol:^ 6 dyeab3ity 31,(1 * e hyd "^ n -P- tra^on 

40 n, m -5f J rcfer t0 US ? com P OSI ' tions wherein me Polyamide is the major component. 

40 particularly compositions in which the relative proportions by wdght of wmSt 40 

a) to componet b) are in die range 60:40 to 95:5. ^ component 

Compositions in accordance with the present invention are valuable raw materials 

which can be processed by the usual methods, for example, by Section n^uS 
45 ^HtM Spm T g sta P ed artides as Area^, fibreJ^TS • « 

SSlSSflSS ^ l S h0USeh ° ld art,des 0r machine P a "s, having'aS com! 45 

b^cSSiSZZ ,nCTCaSed t0UElmeSS M Whfcb - d ^ed 

The compositions are conveniently prepared using conventional blendine tech 
50 S 8 * 11 ? ^ P° wder mixer oTa melt mixing tSque 3 a int <n 
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Espies which a re flustrntivf of™ * * ^ """^ 

a x „ . , EXAMPLES 1 to 3. 

} AT^ 0 ^ a • ble^ ^[°, f .! raftC0 P 0, y l^erandf '« anhydride 20 

hydride, 100 parts by weight of bohmlSfS 1 P u 7 W ?? t maleic 
peroxide. Gracing wa* d& J^KSt "J t ^ffi ^J"** .? 
of li minutes. The product comaintrf «rT ? u 70 P. W1 ™ a residence time 
U% by weight was ^ X^loL ^^J55» * whi ? 
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1.5% b7 wVight wTs KinTiSi 35 anhyd "' de » 

was present as free makSydride! ^ m 315(1 remamm S U °/o b y w «'ght 

35 C) 25S5ST ° f ^ ° f ProPy,Cne Pdymer ' ^ -polymer and free 

for measurement of mechanical properties. C. mto test pieces 40 

Table I i e t 0 ^- 0 »S! ned aad c 010 !™™* of the various blends are set out in 
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TABLE II 



Example 

or 
Compara- 
tive 
Example 


Amount of 
Blend of 

c)+d) 
\% of total 
blend) 


impact 
v ftJbs /\y)~ 
notch) 


Flex mod 
(psi) 


Tensile 
strength 
(psi) 


Elongation 
at break 
K%) 


4 


1.25 


0.517 


2.87x105 


7.91x103 


25 


5 


2.5 


0.754- 


2.68x105 


8.06x103 


60 


G 


0.625* 


0.485 


2.77x10^ 


7.96x103 


20 


H 


1.25* 


0.640 


2.69x105 


8.06x10^ 


24 


I 


2.5* 


0.744 


2. 54x1 0 5 


7.96x103 


28 


J 


0 


0.236 


2.63x105 


7.09x10? 
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WHAT WE CLAIM IS:— 

1. A composition comprising a) at least one polyamide, b) at least one olefine 
polymer, c) at least one graft copolymer obtained by grafting an unsaturated di- 
carcoxylic acid or the anhydride thereof onto an olefine polymer, and d) at least 
one compound selected from aromatic carboxylic acids, monocarboxylio acids con- 
taining at least one —OH group and which are capable of forming a ring anhydride, 
polycarboxylic acids containing not more than four carboxylic add groups and con? 
mining not more than one atom of an element other than carbon, hydrogen or oxygen 
in the molecule and anhydrides of such acids wherein 10-90% of the functions 

O 

JL 

confined in the acid and/or anhydride groups of components c) and d) are present 
m the acid or anhydride component of the graft copolymer c), the quantity of the 
components c) and d) present in the composition is sufficient to provide a total 
amount of the functions 

O 
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m ^ i e Ao?l anhvdri de groups equivalent to those provided by between 0.01 

and 1.0 / 0 by weight of maleic anhydride in the composition, the components a) and 
b).are each present in an amount of at least 1% by weight, and when component d) 
is an acid it is present m an amount of not more than the acid equivalent of 0.5°/ 
by weight of maleic acid based on the polyamide content of the composition 

2. A composition as claimed in Claim 1, wherein the polyamide is polyhexa- 
memylene adipamide; polycaprolactam; polydodecanolactam; polyhexamethylene 
sebacamide; polyhexamethylene isophthalamide; polyhexamethylene tererAthalamide- 
pojy-metaxylylene adipamide; and copolymers therefrom. 

3 A composition as claimed in Claim 1 or Claim 2 wherein the olefine polymer 
is a Polymer of propylene or copolymer thereof with up to 25% by weight of ethylene. 

4. A composition as claimed in any one of Claims 1 to 3 wherein the graft 
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copolymer is one obtained by grafting maleic acid, itaconic acid or maleic anhydride 
onto a propylene polymer or copolymer. y 

5. A composition as claimed in any one of Claims 1 to 4 wherein the material 
used as component d) is stable at temperatures in the range 150°C to 280°C 
* 6. A composition as claimed in any one of Claims 1 to 5 wherein the define 

polymer is a propylene polymer or copolymer, the graft copolymer is one obtained by 
grafting maleic anhydride onto a propylene polymer or copolymer and component 
d) is maleic anhydride or phthalic anhydride. ^ 

H> of the function^^ 011 daimed m any one of aaims 1 t0 6 wherem 25 up to 80% 
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D. G. JAMES, 
Agent for the Applicants. 
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present in the acid and/or anhydride groups of the components c) and d) are present 
as the aad and/or anhydride components of the graft copolymer c) 
i «; r^JL* co ™P™!*? n a? daimed ™ any one of Claims 1 to 7 wherein the relative 
15 proportions by weight of component a) to component b) are in the range 60:40 to 15 

1 o A pn ? cess for me P 1 ^ 11 ^ 0 * of a composition as claimed in any one of Claims 
1 to 8 wherein components c) and d) are mixed together, this mixture is mixed with 
the olefine polymer and the polyamide is then mixed with the other three components, 
one of %£S*M * * "* describ * * any 20 
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